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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the previsions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )□ Responsive to connmunication(s) filed on . 

2a)[3 This action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for fomial nnatters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 0,G. 213. 

Disposition of Claims 

4) 13 Claim(s) 59-88 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

Q)M Claim(s) 59-88 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)n accepted or b)^ objected to by the Examiner 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action orfomn PTO-152. 

Priority under 35 U.S.C. § 119 

12) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
3)0 All b)n Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

1 . Applicants' amendment, dated 3/29/04, has overcome the 1 12 rejections listed in 
the last office action. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 59-66,77-88 remain rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hayafuji [493] in view of Liebert [324]. As per claims 59,77, Hayafuji 
[493] teaches a faraday cup detector (10) comprising a partially insulated conductive 
housing in which the cup is supported, the conductive housing being electrically 
connected to a reference potential and a means for electrically connecting the cup to an 
electronic interface, wherein the cup has a unit cell comprising two conductive material- 
clad insulating walls separated by conductive material, each insulating wall having a first 
conductive surface in electrical contact with the conductive material and a second 
conductive surface electrically connected to the reference potential, the conductive 
material and two first conductive surfaces defining a conductive cup. In addition, it also 
teaches the conductive housing being comprised of a silicon wafer. See Hayafuji [493] 
abstract, figs. 2,5A-7, col. 1 lines 5-35, 45-62, col. 2 lines 5-10, 20-68, col. 3 lines 1-45, 
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col. 4 lines 15-68, column 5, col. 7 lines 10-65, and columns 8-9. However, Hayafuji 
[493] does not explicitly state using a plurality of faraday cup detectors. Hayafuji [493] 
also does not explicitly teach the plurality of cups having a pitch (as defined by 
applicants' specification) of less than a millimeter. Liebert [324] does teach the use of 
an array of faraday cup detectors along with means for electrically connecting the 
plurality of cups to an electronic interface. See Liebert [324] abstract, fig. 1, col. 1 lines 
45-68, col. 2 lines 40-60, col. 4 lines 5-50, col. 5 lines 1-15, and col. 6 lines 5-11. 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to use plurality of faraday cup detectors in order to measure the 
current distribution of the beam at different location on the wafer. It also would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
make the plurality of cups have a pitch of less than a millimeter in order to increase the 
number of faraday cups used thereby providing a more accurate image of the beam 
distribution. 

As per claim 60, Hayafuji [493] in view of Liebert [324] teach all aspects of the 
claim except for explicitly stating that the conductive housing be comprised of 
aluminum. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have the conductive housing be comprised of 
aluminum, since it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. 
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As per claim 61,79, Hayafuji [493] teaches the reference potential being a ground 
potential. See Hayafuji [493] fig. 2, and col. 5 lines 20-35. 

As per claim 62, Hayafuji [493] in view of Liebert [324] teach all aspects of the 
claim except for explicitly stating that the conductive material be comprised of copper. 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the conductive material be comprised of copper, since it 
has been held to be within the general skill of a worker in the art to select a known 
material on the basis of its suitability for the intended use as a matter of obvious design 
choice. 

As per claim 63, Hayafuji [493] in view of Liebert [324] teach all aspects of the 
claim except for explicitly stating that the conductive material-clad insulating wall be 
comprised of copper/fiberglass/copper laminate sheet. It would have been obvious to 
one having ordinary skill in the art at the time the invention was nrade to have the 
conductive material-clad insulating wall be comprised of copper/fiberglass/copper 
laminate sheet, since it has been held to be within the general skill of a worker in the art 
to select a known material on the basis of its suitability for the intended use as a matter 
of obvious design choice. 

As per claims 64,81, Liebert [324] teaches the electrical connecting means 
connecting the conductive cup to the electronic interface being selected from the group 
consisting of a metal wire and a metal foil. See Liebert [324] fig. 1 , col. 1 lines 45-55, 
and col. 2 lines 40-60. 
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As per claims 65, 82, Hayafuji [493] in view of Liebert [324] teacli all aspects of 
the claim except for explicitly stating that the array comprise 64 faraday cups. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to have the an-ay be comprised 64 faraday cups, since it has been held that mere 
duplication of the essential working parts of a device involves only routine skill in the art. 

As per claims 66,83, Hayafuji [493] in view of Liebert [324] teach all aspects of 
the claim except for explicitly stating that the array comprise 256 faraday cups. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to have the array be comprised 256 faraday cups, since it has been held that 
mere duplication of the essential working parts of a device involves only routine skill in 
the art. 

As per claim 78, Hayafuji [493] teaches the conductive material being selected 
from the group consisting of polysilicon and tungsten. See Hayafuji [493] col. 4 lines 
55-69. 

As per claim 80, Hayafuji [493] teaches the insulator being comprised of silicon 
dioxide. See Hayafuji [493] col. 7 lines 50-60, and col. 8 lines 1-10. 

As per claim 84, Liebert [324] teaches the array being a linear array. See 
Liebert [324] fig. 2, col. 4 lines 4-10. 

As per claim 85, Hayafuji [493] in view of Liebert [324] teach all aspects of the 
claim except for explicitly stating that the array be a two-dimensional array. Liebert 
[324] does however teach that the faraday cup can be located in a variety of patterns 
and locations for sensing the ion beam. See Liebert [324] col. 6 lines 5-10. Therefore, 
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it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the array be a two-dimensional array in order to sense the 
ion beam at different locations, since it has been held that rearranging parts of an 
invention involves only routine skill in the art. 

As per claim 86, Hayafuji [493] in view of Liebert [324] all aspects of the claim 
except for explicitly stating the forming the well by deep reactive ion etching process. 
Hayafuji [493] does teach the forming of the well by chemical etching. See Hayafuji 
[493] col.7 lines 20-30. It is also well known in the art to form wells by ion etching. 
Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the wells by deep reactive ion etching as a matter of 
obvious design choice. 

As per claim 87, Hayafuji [493] in view of Liebert [324] all aspects of the claim 
except for explicitly stating the forming the well by an anisotropic hydroxide etching 
process. Hayafuji [493] does teach the forming of the well by chemical etching. See 
Hayafuji [493] col.7 lines 20-30. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to form the wells by an 
anisotropic hydroxide etching process as a matter of obvious design choice. 

As per claim 88, Hayafuji [493] in view of Liebert [324] teach all aspects of the 
claim except for explicitly stating that array have a pitch from about 1 00 ^.m to about 500 
^m. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the array have a pitch from about 100 \irr\ to about 500 |xm. 



Application/Control Number: 09/744,360 Page 7 

Art Unit: 2881 

since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or working ranges involves only routine skill in the art. 
3. Claims 67-76 remain rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hayafuji [493] in view of Okuda [742]. As per claim 67, HayafujI [493] teaches a 
faraday cup detector (10) comprising a partially insulated conductive housing in which 
the cup is supported, the conductive housing being electrically connected to a reference 
potential and a means for electrically connecting the cup to an electronic interface, 
wherein the cup has a unit cell comprising two conductive material-clad insulating walls 
separated by conductive material, each insulating wall having a first conductive surface 
in electrical contact with the conductive material and a second conductive surface 
electrically connected to the reference potential, the conductive material and two first 
conductive surfaces defining a conductive cup. See Hayafuji [493] abstract, figs. 2,5A- 
7, col. 1 lines 5-35, 45-62, col. 2 lines 5-10, 20-68, col. 3 lines 1-45, col. 4 lines 15-68, 
column 5, col. 7 lines 10-65, and columns 8-9. However, Hayafuji [493] does not 
explicitly state using a plurality of faraday cup detectors. Hayafuji [493] also does not 
explicitly teach the plurality of cups having a pitch (as defined by applicants' 
specification) of less than a millimeter. Okuda [742] does teach an array of faraday cup 
detectors. Okuda [742] also teaches the conductive housing being comprised of a 
metal block having length, width, and thickness, and a plurality of channels machined 
through its thickness for receiving the cups, wherein the block is bonded to than 
insulating substrate having means for connecting the cup to an electronic interface, the 
means for electrically connecting the cup to the interface being in electrical connection 
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with the cup. See Okuda [742] abstract, figs. 1-4,6-9, col. 1 lines 30-68, column 2, col. 
3 lines 40-65, col. 4 lines 1-40, col. 5 lines 30-35, and col. 6 lines 1-5, 20-26. Therefore, 
it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use plurality of faraday cup detectors in order to measure the 
current distribution of the beam and different location on the wafer. With respect to the 
applicants' claim concerning the block being made of oxidizable metal, Hayafuji [493] 
does teach the conductive housing being made of metal. See Hayafuji [493] col. 3 
lines 30-4, and col. 4 lines 50-68. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have the conductive housing be 
made of oxidizable metal, since it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. It also would have been 
obvious to one of ordinary skill in the art at the time the invention was made to make the 
plurality of cups have a pitch of less than a millimeter in order to increase the number of 
faraday cups used thereby providing a more accurate image of the beam distribution. 

As per claim 68, Hayafuji [493] in view of Okuda [742] teach all aspects of the 
claim except for explicitly stating the metal be selected from the group consisting of 
aluminum, copper, nickel, and titanium. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to metal be selected from the 
group consisting of aluminum, copper, nickel, and titanium, since it has been held to be 
within the general skill of a worker in the art to select a known material on the basis of 
its suitability for the intended use as a matter of obvious design choice. 
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As per claim 69, Hayafuji [493] in view of OI<uda [742] teach all aspects of the 
claim except for explicitly stating that the conductive material be comprised of copper. 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the conductive material be comprised of copper, since it 
has been held to be within the general skill of a worker in the art to select a known 
material on the basis of its suitability for the intended use as a matter of obvious design 
choice. 

As per claim 70, Hayafuji [493] teaches the reference potential being a ground 
potential. See Hayafuji [493] fig. 2, and col. 5 lines 20-35. 

As per claim 71 , Hayafuji [493] in view of Okuda [742] teach all aspects of the 
claim except for explicitly stating that the insulator be comprised of aluminum oxide. It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to have the insulator be comprised of aluminum oxide, since it has been held 
to be within the general skill of a worker in the art to select a known material on the 
basis of its suitability for the intended use as a matter of obvious design choice. 

As per claims 72,73, Hayafuji [493] in view of Okuda [742] teach all aspects of 
the claims except for explicitly stating that the insulating substrate be comprised of 
printed circuit board and that the means for electrically connecting the cup to electronic 
interface be a trace on a printed circuit board. It would have obvious to one of ordinary 
skill in the art at the time the invention was made to have the insulating substrate be 
comprised of printed circuit board and that the means for electrically connecting the cup 
to electronic interface be a trace on a printed circuit board since is well known in the art 
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to use a wafer (a wafer is presented in Hayafuji [493]) to form printed circuit board and 
also to form electrical connections on printed circuit board be connected by traces. 

As per claim 74, Hayafuji [493] in view of Okuda [742] teach all aspects of the 
claim except for explicitly stating that the array comprise 64 faraday cups. It would 
have been obvious to one having ordinary skill in the art at the time the Invention was 
made to have the array be comprised 64 faraday cups, since it has been held that mere 
duplication of the essential working parts of a device involves only routine skill in the art. 

As per claim 75, Hayafuji [493] in view of Okuda [742] teach all aspects of the 
claim except for explicitly stating that the array comprise 256 faraday cups. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to have the array be comprised 256 faraday cups, since it has been held that 
mere duplication of the essential working parts of a device involves only routine skill in 
the art. 

As per claim 76, Okuda [742] teaches the array being a two-dimensional array. 
See Okuda [742] See Okuda [742] abstract, figs. 1-4,6-9, col. 1 lines 30-68, column 2, 
col. 3 lines 40-65, col. 4 lines 1-40, col. 5 lines 30-35, and col. 6 lines 1-5, 20-26. 



Response to Arguments 

4. With respect to the applicants' arguments concerning, the plurality of cups having 
a pitch of less than a millimeter, it the examiner's view that it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to have the plurality 
of cups have a pitch (as defined by applicants' specification) of less than a millimeter in 
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order allow one increase the number of cups used to detect the beam so as to obtain a 
more accurate image of the distribution of the beam. 



Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Anthony Quash whose telephone number is (571)-272- 
2480. The examiner can normally be reached on Monday thru Friday 9 a.m. to 5 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R. Lee can be reached on (571 )-272-2477. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application nnay be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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